Orixa japonica (Rutaceae) is a shrub widely distributed in Japan, Korea and China. The stems and leaves of this plant were formerly used in Japan as an insecticide for livestock, and this plant is regarded as one of the materials of the crude drug "Johzan."
Thus, 2 cm length at both ends of the isolated intestine were tied to the bottle edge with silk thread. The small intestine was immersed in 20 ml of a solution consisting of (in mM) 149.1 Na Ϫ and 5.6 glucose (pH 7.4Ϯ0.1) in a bath. The solution was stirred by bubbling it with air. The edge of the intestine was hooked to a strain transducer by a wire, and the signal from the transducer was amplified and recorded (Nihon Kohden isometric transducer TB-651T and isometric amplifier EF-601G). All experiments were done at 37°C.
Isolation of Japonine (1) and Eduline (2) The dried leaves of O. japonica (3.8 kg) were extracted three times (each 24 h) with n-hexane and MeOH at r.t., successively. After filtration, the solvent was evaporated under reduced pressure to afford n-hexane (59 g) and MeOH extracts (1065 g).
The Two quinoline alkaloids, japonine (1) and eduline (2) were isolated from the methanol extract of the leaves of Orixa japonica as relaxants against rat small intestine muscle. The activity of these alkaloids was comparable to that of the typical muscle relaxant papaverine (4). This is also the first report of the isolation of eduline (2) 
Synthesis of Eduline (2)
To a stirred solution of diisopropylamine (1.0 g, 10.0 mmol) in THF (30 ml), was added dropwise a 1.56 M solution of n-BuLi in hexane (6.4 ml, 10.0 mmol) at Ϫ30°C under argon. The mixture was stirred for 30 min. The solution was cooled to Ϫ70°C, acetophenone (300 mg, 2.0 mmol) was added to the solution, and the mixture was stirred for 1 h at Ϫ70°C. The suspension of 6-methoxy-1-methylisatoic anhydride 15) (210 mg, 1.0 mmol) was then added to the solution, and the mixture was stirred for 1.5 h at Ϫ65°C. The temperature of the reaction mixture was then gradually raised to room temperature, the mixture was stirred for 12 h, and the reaction was quenched with AcOH. The reaction mixture was extracted with CH 2 Cl 2 , the extract being washed with water and brine, and then dried over CaCl 2 . Evaporation of the extract and purification of the residue by recrystallization gave eduline (1, 103.5 mg, 0.4 mmol, 40%). The 1 H-NMR data and Rf value of synthesized eduline (1) were fully identical with those of the isolated material.
RESULTS AND DISCUSSION

Isolation and Identification of Japonine (1) and Eduline (2)
The MeOH of Orixa japonica extract was suspended in H 2 O, and the suspension was extracted with CHCl 3 and EtOAc, successively, to give a biologically active CHCl 3 soluble fraction which was further chromatographed over silica gel and monitored by the biological activity test described above to give japonine (1) and eduline (2 (3H, m) , which was assigned to a C 6 H 5 -moiety. These data suggested this alkaloid to be japonine (1) formerly isolated from this plant.
12) The identification was accomplished by comparison of the spectral data of the isolate with those reported.
Alkaloid 2 showed a similar UV spectrum to that of 1. In 30 (1H, s) was observed. From all of the data described above, this alkaloid was estimated to be attributed to eduline (2), 16) and 2 was synthesized in 4 steps starting from 5-methoxy-2-nitrobenzoic acid according to Coppola. 15) The 1 H-NMR spectroscopic features and Rf value of synthesized eduline (1) were fully identical with those of the isolated material. Because d 3.96 (3H, s) was assigned to C 6 -O-CH 3 in eduline (2), it was elucidated that d 3.97 (3H, s) of japonine (1) was assigned to the C 6 -O-CH 3 and d 3.66 (3H, s) of 1 was assigned to C 3 -O-CH 3 , respectively. Eduline (2) was formerly isolated from the seeds of Casimiroa edulis (Rutaceae), 16) whereas this is the first isolation of this compound from Orixa japonica.
The relaxation activity of the rat jejunum smooth muscle by the alkaloids extracted from Orixa japonica leaves was examined in the bath solution. 14) Thus, the addition of 5 mM japonine (1) and 10 mM eduline (2) to the bath solution caused relaxation of the intestine. No phasic relaxation effect was observed; typical responses of eduline (2) and papaverine (4) are shown in Figs. 1-a and 1-b . The first relaxation was acute and then the response decreased progressively with time. The maximal response was mostly observed around 3 min after the addition of alkaloids to the bath solution, and the response was measured for about 5 min. The dose-response curve of eduline (2) is also shown in Fig. 1-c . Table 1 shows the parameters of dose-response curves for the relaxation induced by japonine (1) and eduline (2) extracted from Orixa japonica leaves, and orixine (3) isolated from the stem of the same plant. As depicted in this table, alkaloids 1 and 2 showed similar potency concerned with the relaxant effect in rat jejunum smooth muscle, whereas orixine (3) did not show such activity. This is the first report of the rat small intestine relaxative activity of alkaloids 1 and 2, and it is noteworthy that such activity of these compounds (0.12Ϯ0.03 g and 0.17Ϯ0.05 g, respectively) were equal to that of papaverine (4, 0.16Ϯ0.03 g) ( Table 1) .
